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ABSTRACT : 

PURPOSE: To provide the color image input output device in which 
color correction suitable for a sensor of color by a human being more 
than that of a conventional system is implemented by optimizing a 
66lor; correct idfr .mieaiis wi : tfe :; :aV;O0'l,6tr; correction doef ; fi:cifent decided by 
using a height correction coefficient in an L*C*H0 representing color 
space . 

CONSTITUTION: This color image input output device is provided 
with an image input means 3 reading color image information, an image 
information conversion means 5 converting color image information 
inputted by the image input means 3 into a picture output signal, a 
color correction means 7 correcting the color of the converted image 
output signal, an image output means 9 outputting the image output 
signal subjected to color correction, and the color correction means 
7 is optimized with a Ispfrfjjjljggl^ decided by using a 
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weighted correction coefficient in the L*C*H0 representing color 
space . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the color picture I/O device which can perform color 
correction which suited by human being's color sensation especially about color picture I/O devices 
which form and output a color picture based on the color picture information on a color picture 
manuscript, such as a full color printer and a full colour copying machine. 
[0002] 

[Description of the Prior Art] Generally, color picture information is read from a color picture 
manuscript, and color picture I/O devices which form and output a color picture based on the read color 
picture information, such as a full color printer and a full colour copying machine, are known. And in 
the common color picture I/O device, in order to raise the color reproduction nature of the above- 
mentioned output color picture, color correction is performed by the color correction means. The method 
to which amendment is applied so that the color difference of the color to which an input image which is 
indicated by JP,5-91310,A, and an output image correspond respectively as the method of the 
conventional color correction, for example may be made into min, and the method of dividing into two 
or more fields the color space coordinate value group of an input image which is indicated by JP,2- 
127874, A, and performing color correction for every field are learned. However, by the above- 
mentioned conventional method, inconsistency with the color difference actually perceived the color 
difference predicted by the color difference type which becomes a radical is pointed out, and it was hard 
to call it the effective color correction method. 

[0003] When the method of the above-mentioned conventional color correction is explained in more 
detail, current CIE1976L* a* b* L* a* b* in uniform color space Metric lightness L* corresponding to a 
value to human being's color sensation, Metric saturation C* and metric hue HO Metric lightness 
difference **L* which asks from the formula (1) shown below and is further called for from a formula 
(2), metric saturation difference **C*, and metric hue difference **HO The color difference type of the 
form of the formula (3) which carried out weighting is examined. 
L* =L* C* ={(a* )2 +(b* )2 } 1/2 HO =tan-l(b* /a* ) (1) 

However, L* 3 a*, and b* CIE1976L* a* b* They are the space coordinates in uniform color space. 

**L* =L*-L*t**C* =C*-C*t**HO ={(**E*ab) 2-(**L*) 2-(**C*) 2} 1/2 (2) 

However, (L*, C*, HO), and (L*t, C*t, HOt) are L* C* HO of two colors to compare. The space 

coordinates in color specification space, and **E*ab CIE1976L* a* b* It is the color difference of these 

two colors in uniform color space. 

**E= {(**L*/1) 2+(**C*/c) 2+(**HO/h) 2} One half (3) 

However, 1 is [ the correction factor of a metric saturation difference and h of the correction factor of a 
metric lightness difference and c ] the correction factors of a metric hue difference. 
[0004] However, the value of the above-mentioned correction factors 1, c, and h is L* C* HO. Since it 
changed with coordinates of color specification space, the relation between these was not determined 
clearly. Therefore, CEE1976L* a* b* reported by current No uniform color space including uniform 
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color space turned into perfect uniform color space, but it had the defect of not conforming with human 

being's color sensation. 

[0005] 

[Objects of the Invention] Made in order that this invention might solve the above-mentioned 

conventional defect, the purpose is L* C* HO. By optimizing a col or correction means with the colo r 

correction factor determineiusing-theiweightingx^ if is 

off^i^fie^lor^icto 

c6l^sen^ation-ratiier-than:the 

[0006] 

[Elements of the Invention] In order to attain the above-mentioned purpose, this application the 1st 
invention An image information input means to read a color picture, and an image output means to 
output a color picture, In a color picture I/O device including an image information conversion means to 
change inputted color picture information into an image output signal which suited said image output 
means, and a color correction means to amend an image output signal and to amend a color of an output 
image Based on an amount obtained by making weighting a difference of a metric amount in CIE1976 
uniform color space about all colors to which a color chart for color correction with which the above- 
mentioned color correction means has arranged an a large number color inputted by the above- 
mentioned image input means, and its output image correspond It is characterized by being optimized so 
that the color difference perceived about all corresponding colors may become min. This application 2nd 
invention is characterized by contajj^g-j Uook-u p-t^ 
rffetri^liglft^ 
more'lattice^po 

[0007] This application 3rd invention is characterized by including a interpolation means to interpolate 
as a means to optimize the above-mentioned color correction means, about a point in color spaces other 
than the lattice point which has the coefficient of weighting in a look-up table. This application the 4th 
invention is characterized by to include a means optimize the above-mentioned color-correction means 
so that the color difference perceived about all colors [ / based on an amount obtained by making 
weighting a difference of a metric amount in CEE1976 uniform color space about all colors to which a 
color chart for color correction with which the above-mentioned color-picture I/O device has arranged 
an a large number color inputted by image input means, and its output image correspond ] may become 
min. 

[0008] This application 5th invention is characterized by including a look-up table group corresponding 
to a source of the illumination light in which plurality at the time of output image observation was 
different from each other, and a means by which a user chooses said look-up table, as the above- 
mentioned color correction means. The above-mentioned look-up table group is recorded on two or 
more external auxiliary record means by which it became independent respectively, and this application 
6th invention is characterized by a user using one in said two or more external auxiliary record means at 
the time of use, choosing. 

[0009] According to the 1st above-mentioned invention, it is L* C* HO. Since a color correction factor 
is determined using a correction factor of weighting in color specification space and this optimizes a 
color correction means, color correction which suited human being's color sensation rather than the 
conventional method is realizable. According to the 2nd above-mentioned invention, it is L* C* HO. 
Color reproduction nature can be improved by determining a color correction factor using a look-up 
table which gave the correction factors 1, c, and h of weighting beforehand respectively about much 
lattice points in color specification space, and optimizing a color correction means. 
[0010] L* C* HO(s) other than the lattice point which was decided according to the 3rd above- 
mentioned invention When a coordinate in color specification space is given, a still more precise color 
correction factor can be determined by establishing a interpolation means to interpolate about correction 
factors 1, c, and h. According to the 4th above-mentioned invention, all means to optimize a color 
correction means are arranged in one in an image I/O device, and when a user includes to aging of an 
image input means and an image output means, dispersion for every time of use, etc. at the time of use 
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and optimizes a color correction means at it, optimal color correction is realized for every time of use. 
[001 1] According to the 5th above-mentioned invention, corresponded to two or more light sources to 
which a user will observe an output image in equipment. L* C* HO About much lattice points in color 
specification space, respectively The correction factor 1 of weighting By arranging a look-up table group 
which gave c and h beforehand, a user's specifying the light source at the time of observation, and 
choosing a look-up table which corresponded out of a look-up table group, and optimizing a color 
correction means Color correction also in consideration of color rendering properties by the light source 
at the time of observation can be performed. Compared with a case where all look-up table groups are 
built in in equipment, it becomes possible to reduce capacity of memory by according to the 6th above- 
mentioned invention, recording a look-up table group on two or more external auxiliary record means by 
which it became independent respectively, and using it as a look-up table used in order that a user may 
choose one in said two or more external auxiliary record means at the time of use and may optimize a 
color correction means. Moreover, since a user should also have only a required external auxiliary 
record means respectively, the purchase price is also reduced. 

[0012] Hereafter, one example of this invention is explained based on a drawing. Drawing 1 is the block 
diagram showing an outline configuration and a color correction optimization method of a color picture 
I/O device of having carried out this invention. In drawing 1 , color picture I/O device 1 of this 1st 
example has the image input section 3, the image information transducer S^t he-color co rrection ^section 
7f;and the image output section 9, image information inputted from the image input section 3 HTchanged 
into information on a gestalt which was adapted for the image output section 9 with the image 
information transducer 5, and coior-coi^tion^ 
^is:outputted:from~th^~^ 

[0013] Next, an optimization method of the color correction section 7 in color picture I/O device 1 of the 
above-mentioned configuration is explained. Here, optimization of the above-mentioned color correction 
shall be beforehand performed at the time of adjustment after manufacture etc. Because of optimization 
of the above-mentioned color correction, it is L* C*HO to above-mentioned color picture I/O device 1 
first. A transducer 1 1 and the color correction factor count section 13 are attached and connected. That 
is, it is the above-mentioned L* C* HO to an output side of the above-mentioned image input section 3. 
A transducer 1 1 is connected and it is the above-mentioned L* C* HO. It is attached in appearance by 
which the above-mentioned color correction factor count section 13 is connected to an output side of a 
transducer 1 1, and the above-mentioned color correction section 7 is connected to an output side of the 
above-mentioned color correction factor count section 13. 

[0014] An optimization method of the above-mentioned color correction section 7 in the condition of 
having connected as mentioned above is explained below. First, a picture signal which read the color 
chartrAdbrxo^ 
information^from-fe 

t^sducer. 5, respectively. The above-mentioned L* C* HO Image information sent to a transducer! 1 is 
L* C* HO. It is changed into the coordinate group B in color specification space. Output color picture 
A' is outputted from the above-mentioned image output section 9 through the above-mentioned color 

correcti^sjcton^"b y which4 mageinfo 

^tran^ucerSisliotoptimized. ~ " 

[0015 J^mag^tnformatto^ 
inputtedrftomzthe:above^^ 

f G'*-H0?It is sent to a transducer 1 1 and is L* C* HO. It is changed into coordinate group B' in color 
specification space. And it is sent to the above-mentioned color correction factor count section 13, and 
information on the above-mentioned ^coordinate group jjind B' is L* C* HO. Weightingi^ame^ou^ 
cinrcolorrspecificati^^ 
tfactor-isidetemi i ned-thafcthe^ 
willi:become:minzusmg:axore 
colw^iffefen^^ 
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factor count section 13 is sent.to-the^l^ejiientionea-color coirec^on section^-and-thereby^the 



above^^tionedrGGlor-coiTe section 7 is optimized. 

[0016] Next, with reference to drawing 2 , the 2nd example of a color picture I/O device by this 
invention is explained. Drawing 2 is the block diagram showing an outline configuration and a color 
correction optimization method of the 2nd example of a color picture I/O device by this invention. 
Although a color correction factor was determined using a coefficient of weighting used for the existing 
color difference type in the above-mentioned color correction factor count section 13 and optimization 
of the above-mentioned color correction section 7 was performed in the 1st example mentioned above, 
now, color reproduction nature may also be dependent on imperfection of a color difference type with a 
mismatch between the color difference actually perceived and the color difference searched for by color 
difference type. Then, in the **** 2 example, it sets in the 1st example of the above, and is L* C* HO. 
About much lattice points in color specification space, respectively The correction factor 1 of weighting 
He is trying to raise color reproduction nature more by forming further the look-up table 17 which gave 
c and h beforehand, determining a color correction factor using the correction factors 1, c, and h of 
weighting from the look-up table 17, and optimizing the above-mentioned color correction section 7. 
[0017] Next, with reference to drawing 3 , the 3rd example of a color picture I/O device by this 
invention is explained. Drawing 3 is the block diagram showing an outline configuration and a color 
correction optimization method of the 3rd example of a color picture I/O device by this invention. At the 
2nd example mentioned above, the correction factors 1, c, and h of weighting are L* C* HO in the 
above-mentioned look-up table 17. A color correction error by having been given only about the lattice 
point when it was decided in color specification space may arise. Then, L* C* HO(s) other than the 
lattice point decided in the 2nd example of the above in the"**** 3 example When a coordinate in color 
specification space is given, it enables it to determine a more precise color correction factor by forming 
further the interpolation section 21 which interpolates about correction factors 1, c, and h. 
[0018] Next, with reference to drawing 4 , the 4th example of a color picture I/O device by this 
invention is explained. Drawing 4 is the block diagram showing an outline configuration and a color 
correction optimization method of the 4th example of a color picture I/O device by this invention. In the 
3rd example of the above, optimization of the above-mentioned color correction section 7 was 
beforehand performed at the time of adjustment after manufacture etc., optimization of the above- 
mentioned color correction section 7 was not performed during actual use, and color correction optimal 
at the time of use was necessarily made neither by aging of the above-mentioned image input section 3 
and the above-mentioned image output section 9, nor dispersion for every time of use. So, in the **** 4 
example, all means 11, 17, 19, and 21 to optimize the above-mentioned color correction section 7 are 
arranged in one in image I/O device 1' in the 3rd example of the above. At the time of use, a user 
includes to aging of the above-mentioned image input section 3 and the image output section 9, 
dispersion for every time of use, etc., optimizes the above-mentioned color correction section 7, and is 
made to realize improvement in further color reproduction nature. 

[0019] Next, with reference to drawing 5 , the 5th example of a color picture I/O device by this 
invention is explained. Drawing 5 is the block diagram showing an outline configuration and a color 
correction optimization method of the 5th example of a color picture I/O device by this invention. It is 
known well that how whose object color is visible with the color rendering properties of the illumination 
light, i.e., a source to observe, differs. In the **** 5 example, then, in image I/O device V in the 4th 
example of the above L* C*HO corresponding to two or more sources of the illumination light in which 
a user will observe an output color picture About much lattice points in color specification space, 
respectively The correction factor 1 of weighting Arrange the look-up table group 23 which gave c and h 
beforehand, and a user specifies the light source at the time of observation. It enables it to perform color 
correction also in consideration of color rendering properties by source of the illumination light at the 
time of observation by choosing a look-up table which corresponded out of the above-mentioned look- 
up table group 23, and optimizing the above-mentioned color correction section 7. 
[0020] Next, with reference to drawing 6 , the 6th example of a color picture I/O device by this 
invention is explained. Drawing 6 is the block diagram showing an outline configuration and a color 
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correction optimization method of the 6th example of a color picture I/O device by this invention. In the 
**** 6 example, for example, it formed independently the above-mentioned look-up table group 23 
outside, it is independently recorded on two or more auxiliary Records Department 25a and 25b like 
external memory, respectively, and a user is completing a means to optimize the above-mentioned color 
correction section 7, by choosing the auxiliary Records Department 25 where a look-up table 
corresponding to a source of the illumination light at the time of observation was recorded, and 
including in above-mentioned color picture I/O device 1\ In addition, in drawing 6 , although the 
auxiliary Records Department 25a and 25b showed only two pieces, it may be made to do selection use 
of the one piece out of two or more pieces in fact. 
[0021] 

[Effect of the Invention] According to this invention, it is L* C* HO. Since a color correction factor is 
determined using the correction factor of weighting in color specification space and this optimizes a 
color correction means, the color correction w^ksuitecffiuma^ 

conv.enfi^llnShodl^realizable. Moreover, L* C* HO Color reproduction nature can be improved by 
^etermiiliirg~a^coloncorrection:factor^ 

of weighting beforehand respectively about much lattice points in color specification space, and 
optimizing a color correction means. Moreover, L* C* HO(s) other than the decided lattice point When 
the coordinate in color specification space is given, a still more precise color correction factor can be 
determined by establishing a interpolation means to interpolate about correction factors 1, c, and h. 
Moreover, all means to optimize a color correction means are arranged in one in the image I/O device, 
and when a user includes to aging of an image input means and an image output means, dispersion for 
every time of use, etc. at the time of use and optimizes a color correction means at it, optimal color 
correction is realized for every time of use. 

[0022] Moreover, corresponded to two or more light sources to which the user will observe the output 
image in equipment. L* C* HO About much lattice points in color specification space, respectively The 
correction factor 1 of weighting By arranging the look-up table group which gave c and h beforehand, a 
user's specifying the light source at the time of observation, and choosing the look-up table which 
corresponded out of the look-up table group, and optimizing a color correction means Color correction 
also in consideration of the color rendering properties by the light source at the time of observation can 
be performed. Moreover, the look-up table group is recorded on two or more external auxiliary record 
means by which it became independent respectively, and it becomes possible to reduce the capacity of 
memory compared with the case where all look-up table groups are built in in equipment, by using it as 
a look-up table used in order that a user may choose one in said two or more external auxiliary record 
means at the time of use and may optimize a color correction means. Moreover, since a user should also 
have only a required external auxiliary record means respectively, the purchase price is also reduced. 



[Translation done.] 



h g eg b eb eg e e 



